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EXPERIMENTS on a NEW EARTH found near 
STRONTHIAN in SCOTLAND. By RICHARD 
KIRWAN, Efq; LL.D. F. R. S. and M. R. I A. 



1 N the mineral kingdom there are many fubftances whofe R ea d j an 
diftinclions are obvious ; no one can be at a lofs to diftinguifh 9 > ' 7!?4 
earths from ftones, or ftones from metals, or the various 
metals from each other. The utility of thefe diftinctions is as 
evident as the difference of characters on which they are founded 
is ftriking ; but of late years lines of difcrimination have been 
traced between fubftances, moft of whofe characters refemble 
each other io nearly, that they have ever before been deemed 
homogeneous. The difcovery of thefe latent diftinctions is 
often as important as that of the moft obvious, and much more 
difficultly effected ; thus the difcovery of the difference between 
plumbago and molybdena led to the true knowledge of mineral 
coal ; that of the difference between iron and manganefe led 
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to the more perfect knowledge of fteel and iron ores ; that of 
the difference between barytic and common lime-flone led to 
the knowledge of a fubftance that is now a capital inftrument 
in chemical analyfis, and evinced the futility of that theory 
which deduced the origin of all fubftances that burned to 
lime from fea fhells. The fubftance I now announce to the 
Academy affords a farther proof of the danger of too ftrict a 
reliance on general theories, and of the pofubility of detecting 
many fubftances nearly allied to, but in reality differing from, 
thofe with which we are already acquainted. It is only after 
fome years of diligent but fruitlefs refearch after fuch aflimi- 
lating fubftances that this pojjibility may be deemed an impro- 
bability. 

The firft account I received of this fubftance, which I lhall 
caU Stronthianite, was from Doctor Crawford in the year 1790 ; 
he was fo obliging as to fend me a fpecimen, accompanied 
with a letter, informing me that from fome experiments he 
made it appeared to him to contain a new earth ; what thefe 
experiments were he did not mention. 

Shortly after, however, it attracted fome attention ; in the 
Miner's Journal of February 1791 a good defcription of its 
external appearance, and fome account of its chemical proper- 
ties, are given from the obfervations of Mr. Sulzer. I had 
not leifure to examine it until laft October; from the expe- 
riments I fince made, in which I was amfted by Mr, Higgins, 
fuperintendent of our Apothecaries Hall, whofe. chemical abili- 
ties 



[ 245 3 

ties are well known, and likely to be eminently ufeful to this 
country, it plainly appears to be a new earth, intermediate 
between the barytic and common limeftone. 



External Characters. 

Its colour is whitim or light green. 

Its luftre common. 

Its tranfparency intermediate between the femitranfparent 
and opake. 

Its fracture ftriated, prefenting oblong diftinct concretions, 
fbmewhat uneven and bent. 

Its hardnefs moderate, being eafily fcraped. Very brittle. 

Its fpecific .gravity from 3,4. to 3,644. 



SECTION 
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SECTION FIRST. 

Its Relation to Heat and Fixed Air. 

This ftone expofed to a heat of 130 Wedgwood, in com- 
mon clay crucibles, vitrifies very readily when in contact with 
the crucible, but the interior part remains unchanged. Having 
heated two ounces of it in a black lead crucible, only a very 
fniall part of it was vitrified ; the remainder was converted 
into lime by a heat of 140 , and loft 194 grs. that is, little 
more than 20 per cent, of its weight ; fubfequent experiments 
mewed that the weight thus loft is fixed air, and that the 
lofs is ftill greater than this experiment indicates, as by reafon 
of the partial vitrification it cannot be perfectly afcertained. 

Equal parts quartz and Stronthian lime, melted in a heat 
of 138 , partly into an amber yellow glafs, and partly into a 
black and white enamel, the furface prefented a ftrong lead- 
coloured metallic glaze, which was communicated even to the 
interior of the crucible and to its cover. 

Two parts of this lime and one of magnefia being heated to 
138 , the lime vitrified with that part of the crucible with 
which it was in contact into a porcelain mafs, and acquired 
a purplifli and greenifh colour ; the magnefia remained unal- 
tered. 

Four 
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Four parts Stronthian lime, and one of filex, heated to 138 , 
partly hardened and partly melted ; but as the crucible was 
confiderably acted upon, the genuine effects of thefe propor- 
tions is not clear. 

Three parts Stronthian lime and one part argill, heated to 
150 , melted into a black compact mafs, of which the upper 
part was an enamel, and the lower a porcelain, not having been 
fufficiently heated. The fame experiment made with common 
lime produced only a porcelain. 

Two parts Stronthian lime and one of argill, heated to 150 , 
melted only where in contact with the crucible, the interior 
parts retained its powdery Hate ; common lime ufed inftead of 
Stronthian remained alfo in powder. 

Equal parts Stronthian lime and magnefia retained their pow- 
dery ftate, except where in contact with the crucible. 

Four parts filex and one of Stronthian remained unaltered 
at i47 c , though the influx of melted coal feemed to convert 
them into a greyifh black compact porcelain. 

A compound formed of 67 parts filex, 23 of argill, and 10 
of Stronthian lime, melted at fo low a heat as 1 14 into a 
greyifh white porcelain, which in a heat of 147 only became 
porous. When common lime was ufed inftead of Stronthian the 
compound melted at 145 into a femitranfparent frothy ena- 
mel. 
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tnel. Hence we fee this ftone may be advantageoufly fubftt- 
tuted for lime in pottery and vitrification, and, in metallurgy, 
as a flux for certain refractory ores. 

Water poured on Stronthian lime heats more violently than 
with the fame proportion of common lime ; it alfo diflblves it 
much more copioufly, 200 parts of water diflblving one of 
this lime, or rather more ; for a troy pound of water, tempe- 
rature 6o°, diffolves $6 grs. of this lime. 

The mod remarkable property of this lime is that it is 
capable of cryftallizing ; a faturate folution of it, being fufFered 
to (land for one day in a cool place, fhot into tranfparent 
rhomboidal cryftals, two of whofe oppofite angles were very 
acute, and the other two confequently very obtufe ; thefe cryftals 
do not readily efHorefce by expofure to the air of the tempe- 
rature of 66°, but placed on a hot iron they fall into powder 
which is ftill in the ftate of lime ; the water deprived of them 
forms a pellicle on the furface like common lime-water ; the 
cryftals themfelves are alfo foluble with the afliftance of heat. 

The lime-water has a ftronger tafte, though of the fame 
kind as that of the common; like this, it precipitates metallic 
folutions, and particularly that of fublimate corrofive with the 
fame colour, but much more copioufly than the common. 

It is a much better teft of fixed air than common lime- 
water, being precipitated much more abundantly by the fmalleft 
particle of that air. 

Water 
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Water, thus impregnated, abforbs hepatic air in great quan- 
tity, and thus forms a Stronthian hepar. Marine acid, added 
to this liquid hepar, produced a pale bluifh precipitate, accom- 
panied with fome effervefcence. 

Stronthian-Lime is precipitated from its folution in water 
like the common by fpirit of wine. 



SECTION SECOND. 
Of its Relation to Acids. 

To difcover its rank in the feries of bodies fubjecled to the 
a&ion of acids, I found it neceffary previoufly to examine fome 
anomalous experiments relative to the powers of common quick- 
lime, which, if left undetermined, would diffufe their obfcu- 
rity over thofe which I meant to inflitute on Stronthian lime. 

About the year 1779, Mr. Sage of the Royal Academy of 
Paris, and Doctor Demefte, afTerted that quick-lime was a dif- 
ferent earth from the calcareous j and, to prove this difference, 
they affirmed that lime-water precipitated a folution of gypfum, 
and alfo of lime-flone in the nitrous and marine acids. M. 
Morveau, in examining the- nature of various calcareous com- 
pounds, allowed the truth of this experiment, and at that time 

Vol. V. I i attributed 
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attributed this precipitation to the phlogifton of lime *. This ex- 
planation not appearing to me fufHciently fatisfactory, I made 
the following experiments : 

i°' Having diluted fome quantities both of nitrous and marine 
acids with diftilled water,' I faturated both with Carrara marble ; 
another portion of this marble I converted into lime, and of this 
lime T formed lime-water. 

2°' To fmall portions of the folutions of this marble in each 
of the above-mentioned acids I added lime-water j in each a flaky 
and fomewhat brownifh white precipitate appeared. 

3, 0, This precipitate was not foluble by an addition of pure 
diftilled water. 

4 0, Neither was it increafed by an addition of more lime- 
water ; yet it was fo fmall that I could not conceive it to con- 
tain all the calcareous earth in the nitrous and marine folu- 
tions. 

5 0, The liquor in which this precipitate appeared being fil- 
tered, and the precipitate, thus feparated, more lime-water was 
added to the filtered liquor, but no precipitate appeared ; yet on 
dropping into this liquor a frefh quantity of marine felenite a. 
cloud was immediately difcernible. 

* Sec 17 Rozier for 1781, p. 218, 224 and 227. 

6°- The 



6** The folution of marine felenite being flightly boiled, 
lime-water was added to it ; a cloud ftill appeared, but the pre- 
cipitate was much lefs copious than when the unboiled folution 
was ufed. 

7 0, To a folution in the nitrous acid, not of marble, but of 
lime formed of marble, lime-water was added ; no precipitate or 
cloudinefs enfued. 

Hence it is clear that the precipitation, formed by the 
addition of lime-water to the acid folutions of Carrara marble, 
confifted of the lime itfelf contained in the lime-water, and not 
of that united to the mineral acids, being occafioned by the 
fixed air abforbed by thofe acid folutions after or during its 
extrication in the ad of folution j for this precipitate muft be 
either argill, magnefia or calcareous earth ; if it were argill or 
magnefia the precipitate would be as copious from a boiled as 
from the unboiled folution, the contrary of which we have feen 
in the 6th experiment; it fhould alfo be found in the acid 
folutions of lime, which, is contradicted by the 7th experiment ; 
if it were an earth feparated from an acid it fhould be in the 
ftate of lime, and confequently foluble by an addition of more 
water, contrary to the 3d experiment; but if we fuppofe it a 
calcareous earth, precipitated from the lime-water by the fixed 
air contained in the acid folutions, all the phenomena exhibited 
by thefe experiments muft naturally occur. This air will pre- 
cipitate the lime in the lime-water added, as in the 2d expe- 

I i 2 riment. 
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riment. This precipitate will be infoluble in water as in the 
3d ; the addition of more lime-water will not increafe it, as is 
feen in the 4th, all the fixed air being already taken up; but 
on adding to this mixed liquor more of the acid folutions a 
precipitate will appear as thefe acid folutions convey an addi- 
tional quantity of fixed air, which ads on the lime-water con- 
tained in the mixed liquor, as in the 5th experiment; the 
precipitate will be lefs copious in the boiled folutions, as much 
of the fixed air is expelled by the boiling, as in the 6th expe- 
riment; and finally, no precipitate will be formed in the acid 
folutions of lime, as in that cafe no fixed air can exift. 

This fource of ambiguity being removed, I now proceed to 
the experiments made to difcover the relation of Stronthianite to 
acids. 

To the Marine. 

Stronthianite diflblves very readily in the marine acid, 
whether concentrated or diluted, and with considerable efFervef- 
cence; 100 grains of Stronthianite lofe by folution in acids 26,5. 
Common lime-ftones, equally free from foreign mixture* con- 
tain much more fixed air ; barytic lime-ftones much lefs, and are 
more difficultly foluble. 

The acids of vitriol, tartar and fugar, being fucceffively dropped 
into this muriatic folution, inftantly produced copious precipitates 
Hill more infoluble than thofe that arife from their union with 
common calcareous earth. 

This 



[ *53 ] 

This folution is alfo precipitable by mild alkalis, whether 
fixed or volatile, and apparently fo by the fixed cauftic vegetable 
alkali ; but the cauftic volatile produced only a flight cloud, pro- 
ceeding, as I imagine, from its not being perfectly cauftic. 

Mild calx caufed alfo a precipitation of Stronthian from this 
folution, but mild barytes none. 

Common lime-water produced a precipitate in this folution 
from the caufes already mentioned } but barytic lime-water caufed 
a copious precipitate. 

All neutral falts, formed by the vitriolic acid united to any 
bafis, fuch as the folutions of tartar vitriolate, glauber, vitriolic 
ammoniac, felenite, epfom, alum, and of the vitriols of zinc, 
lead, mercury, tin, bifmuth, regulus of antimony, produced copi- 
ous white precipitates, that of iron a brown. 

But neither iron, copper, tin or lime, in their metallic forms, 
caufed any change in our folution, at leaft in a (hort time. This 
folution, being evaporated nearly to i its bulk, fhot into cryftals 
foluble in their own weight of water of the temperature of 
68°. At 7 8° or a ftill higher heat they efflorefce. 

To the Nitrous Acid. 

This ftone is fcarce at all attacked by nitrous acid whofe 
fpecific gravity is 1,4, but if to this acid half its weight of 

water 
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water be added, fo that its fpecific gravity be about 1,3, it is 
gently foluble ; but if nearly its own weight of water be added 
to it, fo that its fpecific gravity be 1,22, it effervefces violently, 
whereas barytes is nearly infoluble in an acid even thus diluted. 
This folution alfo cryftallizes ; and, if the evaporation be flow, into 
large cryftals ; by fpontaneous evaporation I have obtained fome 
of the weight of 14 grains, and if the quantities were large their 
fize would undoubtedly be greater. Their fhape was that of flat 
hexahedral lamella; imbricated, that is, fuperimpofed on each 
other, as dates on the roof of an houfe. 

These cryftals are foluble in fomewhat more than their 
weight of water heated to 66°. Placed on a red-hot iron they 
decrepitate like common fait, and fufe in a ftill ftronger heat. 

The faturate folution of this earth does not difcolour litmus, 
as that of barytes does. 

To the Acetous Acid. 

This ftone is alfo foluble, though much more flowly, in diftilled 
vinegar. The folution being carefully evaporated flioots into 
ftelliform cryftals, of an acid tafte ; they efflorefce by expofure 
to the air. 

To the Vitriolic Acid. 

This acid, when concentrated, has fcarce any a&ion on this 
ftone, whether mild or calcined. When much diluted I found 
10,000 parts of it to diflblve one of this ftone. 

SECTION 
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SECTION THIRD. 

Of the Affinities of Stronthian. 

Stronthian lime-water, poured on a folution of tartar vitrio- 
late, immediately formed a precipitate, and fo it did in the 
folution of glauber's fait and vitriolic ammoniac ; hence its affi- 
nity to vitriolic acid is fuperior to that which any alkali bears to 
this acid. 

It alfo formed a precipitate in the folutions of common fele- 
nite, epfom and allum ; hence the affinities of common lime, 
magnefia and argill, to the vitriolic acid, are inferior to thofe of 
this earth. 

But barytic lime-water decompofes the compound of vitriolic 
acid and Stronthian, and alfo the combinations of this earth with 
the nitrous, muriatic and acetous acids. 

Hence the affinities of Stronthian feem to be the fame as 
thofe of barytes, but inferior in degree, though fuperior to thofe 
of common calx. 



